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RemarkK 

Applicant and his undersigned representative thank Examiner Gravini for the helpful and 
courteous discussion held on August 10, 2005, The claims have been amended as suggested in 
the discussion to overcome the art ofrecord^ and issues relating to tiie priority application and 
copending Application No, 10/749,635 (the **'63S application") arc further summariad and 
discussed below. 

The present invention relates to a method For etching a metal layer having an 
antireflective coaling (ARC) layer lihereon^ comprising a first dry cleaning process in an etching 
chamber with an o?dde-based gas, a second dry cleaning process in the chamber with a gas 
mixture comprising Oz and CHP3, then etching the metal layer. The present method generally 
decreases mieroloading efTects (e^g,, etching a metal layer in a semiconductor device at a 
different rate closer to Ihe edge of (he wafer than in the center of the wafer; see, e*g., page I, 
lines 5-9; page 3, lines 7-13; and page S» line 19 throtigh page 6, line 12 of the present 
specification). 

The Reiec±Qn of Clmms US, 7>12and 1 6 under 35 U.S.C, S 102fc^ 

The rejection of Claims l-5» 7-12 and 16 under 35 tJ.$.C- § 102(c) as being anticipated 
by Verhaverbcke et al. is respectfully traversed* 

Vcrfaaverbckc et aL discloses a single wafer wct/diy cleaning apparatus comprising a 
transfer chamber having a wafer Jiandlcr contained therein, a first single wafer wet cleaning 
chamber directly coupled to the transfer chamber, and a first single wafbr ashing chamber 
directly coupled to the transfer chamber (Abstract). With regard to etching a metal layer, 
Verhaverbeke et a), discloses a process tool or system 600 which can be used to etch features^ 
such as metal or polysilicon lines, or openings in dielectric layers or silicon substmtcs and can be 
used to strip or clean the photoresist layer used to pattern the features. Etch/strip process tool 
600 includes a single wafer wet cleaning modtile 200, an integrated particle monitor 300 and a 
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critical dimcnidoa (CD) iQcasurh^ tool 700* A strip or dry dean modtilc 400 can also be 
attached to chamber 610. if desired. Wet cleaning module 200, strip module 400» integrated 
pardclc monitor 300. and critical dimension measuring tool 700 (xrt each connected to transfer 
chamber 610 through a separately closable and scalable opening, such as a slit valve (paragraph 
[0065]). 

Verhavcrbckc ct al, also discloses the patterning of a conductive film or stack of 
conductive ftlms into features in an integrated drcuit As shown in FIG. 10a, a v\fafcr or 
substrate, such as wafer 1000, is provided to apparatus 600 in a FOUR 620. Wafer 1 000 includes 
a blanket deposited conductive film 1002 formed across the surface of the wafer. The film 1002 
can be a metal or metal alloy film, and may include an antireflective coating (ARC) 1005. such 
as titanium nitride (TIN)- Formed on conductive Him 1002 is a mask 1004. such as a wcU- 
* known photoresist mask, which has a pattern defined therein, tn order to process wafer 1000. the 
door to transfer chamber 610 is opened as is the connected door on FOUP 622» and wafer 1000 is 
removed from FOUF 622 and brouglht into atmospheric tttmsfer chamber 610 by robot 612. 
Robot 612 then transfers the watbr into CD module 700. Tf the CD measurements are out of 
compliance, then wafer 1000 can be prepared for rework by removing wafer 1000 from CD 
module 700 and inscrdng it into strip chamber 400 whereby the photoresist mask 904 is stripped. 
The stripped wafer is then removed fiom strip module 400 and inserted it into wet clean chamber 
200 where wafer 1000 is wet cleaned as described Wafer 1 000 can then be removed from clean 
module 200 and removed from system 600 where it is now ready for application of a new 
photoresist mask and patterning (paragr^h (0094]). 

Vcriiavcrbckc ct al, appears to be silent with regard to a method for etching a metal layer 
having an antireflective coating (ARC) layer thereon, comprising first and second dry cleaning 
processes in an etching chamber, the &st with on oxide-bstsed gas and the second with a gas 
mixture comprising CI2 and CHF3- Consequently, ibis ground of rejection is unsustainable, and 
should be withdrawn. 
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TheRdecrion of Ctaims 1-16iinder3S S lQ2fc» 

The rejection of Claims 1-16 under 35 U.S.C § 102(d) as being barred by Korean Patent 
Publication No* 2002-086042 ("BCR *042*') is respectfully traversed. 

KR '042 is not Applicant's priority appUcatioiu As evidenced by the attached pages 
obtained through the U*S* Patent and Trademark Office Patent Application Infonnation Retrieval 
(PAIR) system^ Applicant's undetsigned representative filed a certified copy of Applicant's 
priority application (Korean Patent ADDlieation No. 10-2002-086802) on January 27, 2004, The 
priority Applicadon No. 10-2002-086802 ends in the three digits "^02.*' whereas KR '042 
(which itself corresponds to Korean Patent ADpUcation No. 2001-0 025683. filed on May 1 1, 
2001 ) ends in the three digits "042". Thus, KR '042 is not Applicant*s priority application. 

Consequently, this ground of rgcction is unsustainable, and should be withdrawn, 
T3i_eja<jcc1ion_of^^ 

The rejection of Claim 6 under 35 U,S,C, § 103(a) as being unpatentable over 
Vcrhavcrbckc ct al, is respectfully traversed 

Claim 6 depends fix)m claim U Therefore, claim 6 includes the same limitations as claim 
1 above. As explained above, Verhaverbelce ct al. do not disclose or suggest a method for 
etching a metal layer having an andreflective coating (ARC) layer thereon, comprising first and 
second dry cleaning processes in an etching chamber the first with an oxide-based gas and the 
second with a gas mixture comprising Ct and CHFj. Thus, for essentially the same reasons as 
for claim 1, claim 3 is patentable over Verhaverbeke et al. 

Consequently, this ground of rejection is unsustainable* and should be wtthdmwiL 
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The Rriection of Claims 13-lS under 35 U.S.C- S_tQ3fa') 

The rcjcctiDn of Claims 13-15 under 35 U,S,C. § 103(a) as being unpatentable over 
Verhaverbeke ct aL in view of Zbao ct al* i$ respectfully traversed. 

Claims 13-15 depend fiom claim L Therefore, cldms 13-15 tnctude the same h'mitations 
as clsum 1 above. As explained above, Verhaverbeke et al. do not disclose or suggest As vnll 
be explained below, Zhao ct aL fails to cure these deficiencies of Verhaverbeke et al. Thus, for 
essentially the same reasons as for claim 1, claims 13-15 are patentable over Verhaverbeke ct al. 
in view of Zhao ct al. 

23bao ct al, disclose i^stems, methods and apparatus for depositing titanium films at rates 
up to 200 A/minute on semiconductor substmtes from a titanium tetrachloride source (Abstract, 
il. 1-4). 21iflo ct al, further disclose forming tf tonium-containing films such as titanium, titanium 
nitride, and titanium disilicide as patterned conductive layers, plugs between conductive layers, 
dilSiision barrier layers, adhesion layers, and as a precursor layer to sih^cide formation, along with 
depositing other types of metal films, etc, (col, I, U, 37-47), and that titanium can be used to 
improve the adhesion between two layers, such as between silicon and aluminum (coL 2, IL 41- 
43). However, the undersigned was not able to find any disclosure r^arding aluminum and/or 
silicon byproducts eliminated by any process disclosed by Zhao ct al. fix>m coL 1, 1. 34 through 
coL2,1.54. 

Zhao el al, teach that chemical species, such as chlorine, used in dry clean processes 
attack the aluminum heaters used in conventional PECVD systems (coL 3, 11. 7-63), Thus, Zhao 
et al, arguidtly teach awi^r fit>m diy cleaning processes that include CI2 gas, although Zbao et al, 
actually disclose a specific process for dry cleaning a chamber with CI2 gas (see col. 38, 11. 14- 
57), 

For cxanaple, and also referring to FIG. 19, if a certain number of wafers have been 
processed, the chamber is due for a dry clean (step 1 024), First, the heater is moved further 
away from the showcrbcad (step 1025), and maintained at the processing tempemturc, 'ITic 
chamber is purged with a purge gas, such as argon, at a pressure higher than the process pressure. 
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preferably about 15 torr in a specific embodiment (step 1 Q26X and then pumped doivn to about 
0.6 toir (step 1027)* Chlorine (CI2) gas is then Howed into the chamber at a nste of about 200 
seem, in addition to argon gas (step 1028), which will assist with plasma formation. Next, a 
plasma is struck at a power of about 400 watts (step 1029)* This condition is held for about 80 
seconds, during whidi dme the chlorine species react with unwanted deposits and argon plasma 
species physically bombard deposits to etch these deposits litim the chamber components. By 
moving the heater away firom the sbowerhead, the conditions given above ensure sufficient 
cleaning of all chamber components wthout overctching any of those components, especially the 
showcrhcad, Ai^er the plasma clean, the chlorine gas is Ittmed off and the plasma power Is 
reduced to about SO watts to perform a plasma purge for about S seconds (step 1030). The 
tempemture is then preset to about 635 °C. (step 1031) in preparation to process wafers by 
loading the next wafer into the chamber (step 1032), and the chamber is pumped out for about 15 
seconds. 

Thus» Zhao et al. do not s^ear to teach or stiggest a process for etching a metal layer 
haying an oxide-based antireHecti ve coatmg (ARC) layer thereon, comprising a first diy cleaning 
process in an etching chamber ^m^h an oxide-based gas» and a second diy cleaning process in the 
chamber with a gas mixture comprismg CI3 and CHFa (the present claim 1), much less 
etiminatmg aluminum- and silicon-containing byproducts (the present claim 13). As a result, 
Zhao et al. fiuls to cure the salient deRdendes of Verhaverbekc ct al. with r^ard to the present 
claims. 

Since neither reference disclosed or suggests a method for etching a metal layer 
comprising first and second dry cleaning processes in an etching chamber, the first with an 
oxtde-based gas and the second with a gas mixture comprising Cb and CHF3, as recited in 
amended claim 1 above, no combination of Verhaverbekc et al. and Zhao et al. can disclose or 
suggest the presently claimed invention. Consequently, this ground of rejection is unsustainable, 
and should be withdrawn. 
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The_Rcfcction_o£Clairns Tr16 for Obviousncss-Tvpc Double Patenting 

The rejection of claims 1-16 under the judicially-created doctrine of obviousness^type 
double patenting in view of claims 9-15 of co-pending and commonly owned Application No. 
1 0/749,635 (the *"635 explication") is respectfully travciscd. 

The claims of the present application arc directed to a motbodL, while claims 9-15 of the 
'635 application are directed to an apparatus. HastoricaUy, the U*S« Patent Oflice has required 
restriction between groups of claims directed to tiiesc difiTcicnt statutory categories of subject 
matter (see, e.g^ MPEP § 806.05(c)). Where Invcntjons are independent, as are the present 
claims and claims 9*-15 in the *635 application, then restriction is ordinarily proper (see MPEP § 
806). When restriction Is rctjuircd between a process and an apparatus for its practice, then the 
U.S* Potent 0£5ce concludes that the dxBcrcnt groups of claims are patentably distinct (see 
MPEP §§ 802.01 and 806.0S(c)). 

Applicants undersigned representative docs not dispute that the USPTO commonly 
issues patents with claims to both method and apparatus* In Stct, .Applicants undersigned 
representative applauds the USPTO ibr every time it has done so. However, the point in the 
Amendment filed November 18, 2004, was not necessarily one ofgenemHty, but rather, one of a 
specific case. 

However, regardless of whether restriction was actually required in the '635 application 
or not, other than rcciling a chamber and CI3 and CHFa gases^ claims 9-1 5 of the '635 application 
have very little in common wilh the present claims 1-16. The present claim 1 recites etching a 
metal layer; claims 9-15 of the *635 application do not* The present claim 1 recites first and 
second dry cleaning processes; claims 9-15 of the ^635 application do not recite any dry cleaning 
process. The present claim 1 rcdtcs a first dry cleaning process with an o^cide-bosed gas; claims 
9-15 of the '635 application do not mention an oxide-based gas* The present claim 1 recites a 
dry cleaning process with a gas mixture comprising CI3 and CHF3; claims 9-15 of the '635 
application do not 
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On the other hand, claim 9 of the '635 application relates to a plasma ignition method; 
the pxcscot claims 1-16 do not spcciiy anything xelating to plasma ignition. Claim 9 of the *635 
application sets a predetermined flow zate of Ar gas into the chamber; the present claims 1A6 do 
not Claim 9 of the '635 application completes the supply of CI2 gas prior to igniting plasma; the 
present claims 1-16 do noL 

Consequently, the differences between claims 1-16 of the present application and claims 
9-15 of the '635 application am numerous and technically significant One might even argue that 
there arc more technical differences between the present claims 1 -1 6 and claims 9-1 5 of the '635 
application than there arc similarities among them. As a result, this ground of rgcction is 
unsustainable, and should be withdrawn. 

Applicartf s_Claim_to_Prioritv 

As stated above and evidenced by the attached pages obtained through the U.S. Patent 
and Tmdemark 0£fice PAIR system, Applicant's undersigned representative filed a certified 
copy of Applicants priori^ application (Korean Patent Application No« 10-2002-086802) on 
January 27, 2004* The U.$. Patent and Trademark Office date-stamped the papers 
accompanying the certified copy of Applicant's priority application on January 30, 2004. 
Applicant's representatives have therefore met the requirements for claiming priority to Korean 
Patent Application No. 10>2002-086802. Applicant's undersigned representative respectfully 
requests acknowledgement on the record that a certified copy of Applicant's priori^ application 
has been Hied and that AppScant has met the requirements for claiming priority to Korean Patent 
Application No. 10-2002-086802. 

TheClaimObiectionfsj 
The objection to claim 1 1 has been obviated by appropriate amendment 
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ConelosTong 



In view of the- above amendments and remarks, all grounds for rejection arc overcome, 
and th« application i« in condition for allowance. £arly notice to Hut effect is earnestly 
requested. 

Tf it is deemed helpfid or beneficial to the efildent prosecution of the present appHcation, 
the Examiner is invited to contact AppUcanfs undersigned representative by tdcpbone. 




Respectfully submitted* 



Andrew D. Fortncy, Ph.D. 
No. 34,600 



7257 N. Maple Avenue, Bldg. D. #107 
Fresno, California 93720 
(559)299-0128 
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